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#3. Unexamined Patent Publication ShoSl-60488 



1. Name of Invention: 

2. Inventor: 

3. Applicant: 



Electro-luminescence Device 
Yagi, Hideaki 
Nippon Tokushu Togyo 



2 1 . Application Number: 

22. Application Date 
43. Date of Publication: 



49-134845 
November 22, 1974 
May 26, 1976 



Details 



L Title of Invention 

Electro-luminescence Device 

2. Area of Claims 

Electro-luminescence Device which is characterized by the fact that: 

- ceramic thin plate, prepared by sintering ceramic material with strong dielectric constant 
such as barium titanate, is used as substrate, 

- luminescence layer and transparent electrode layer are formed on substrate surface, 

- another electrode layer is formed on the substrate surface either directly or via 
luminescence layer. 

3. Detail Explanation of Invention 

In prior art, electro-luminescence device where on surface of substrate of metal such as 
steel which is used as one electrode, is covered with layers of strong dielectric layer, 
luminescence layer and transparent dielectric layer to be used as the other electrode are 
formed in order, has been known widely. However, this type of structure there are 
problems of warping and detachment of each layer at thermal treatment due to large 
difference in thermal expansion coefficients of metal substrate and dielectric layer, 
consequently producing many defective products. Also, dielectric layer has many 
pores, ions of iron seeps out to luminescence layer from metal substrate. This shortens 
lifetime of the device. This problem could not be avoided. 

In order to solve the problem of de-lamination, intermediate layer such as titanium type 
white sleeve was formed to absorb the difference in thermal expansion coefficient 
difference and to prevent ferric ion intrusion. However, the voltage drop at the 
intermediate layer described above was too much and the structure becomes too 
complex and satisfactory product has not been obtained. 

This invention solved the problems described above by using a substrate made by 
shaping powder of strong dielectric ceramic material, such as Barium salt, Strontium 



salt or Lead salt of titanic acid, into thin plate form and sintering it. This is to support 
luminescence and electrode layers. The invention is explained using the figure in 
application example. 

In Fig. 1: 

1 is substrate [preparation described above] of ceramic material with strong dielectric 
constant, 

2 is luminescence layer, made of such luminescence material as Zinc sulfate, laminated 
over substrate 1 , 

3 is transparent electrode of such material as oxide of tin laminated over luminescence 
layer 2 and 

4 is other electrode layer formed on the surface of substrate 1 . 

Here, well-known metallizing ink is either printed or painted on the surface of raw 
[green] substrate, and electrode 4 is formed at the time this raw substrate is sintered and 
matallized surface is converted to metal. This electrode may be formed using 
transparent conductive material as electrode 3 on surface of substrate in similar way. 5 
is alternate current power source to drive luminescence layer 2 by applying voltage 
between the pair of electrode layers 3 and 4 which are arranged on both sides of 
previously described substrate 1 . 

As described above, the electro-luminescence device of this invention uses sintered 
ceramic substrate made of sintering strong dielectric material such as barium titanate. 
On surface, luminescence layer and transparent electrode layer are placed in order. On 
the rear surface, other electrode layer is attached. Therefore, warping and de- 
lamination of layers and degrading of luminescence layer due to metal ion seeping have 
been completely prevented. The value of product is high and also according to this 
invention, since substrate with luminescence layer and electrode layer on both sides 
plays also a role of strong dielectric layer. The manufacturing process is simplified 
with fewer number of layers. This invention contributes to the mass production of 
device economically. 

This can be used in varieties of two-sided display applications such as town guide 
boards, public notice boards. Luminescence layer 12 and transparent electrode layer 
13 may be formed on one side of ceramic substrate 1 1, and also in rear surface, similar 
to front surface, luminescence layer 12' and transparent electrode layer 13' may be 
formed to make both surfaces luminescence. 

3 and 3' of Fig. 1 and 14 and 14' in Fig. 2 are transparent insulator layer to protect 
electrode layers 3 and 4, and 13 and 13" which are placed on both surface of ceramic 
substrate 1 and 1 1 . 

In Fig. 2, but this is not absolutely necessary. 15 is alternate current source. 
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Brief Explanation of Figures 

Fig. 1 is cross section view of basic design of electro-luminescence device of this 
invention, 

Fig. 2 is cross section view showing other applications. 



1 ... high dielectric ceramic substrate, 

2 . . . luminescence layer, 

3 . . . transparent electrode layer, 

4 . . . other electrode layer, 

5 .. alternate current source, 

11... high dielectric ceramic substrate, 

12, 12' ... luminescence layer, 

13, 13' ... transparent electrode layer, 

14, 14' ... protective insulating layer, 
15... alternate current source 
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